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Observations .... This lamp is con- 
trived on good principles; and the 
directions, being explanatory of the 
best mode of managing street lamps 
in general, in several useful, though 
minute particulars are inserted at 
length. 

The beneficial use of the smoke 
tube has been long since proved in 
Argand's lamps; in lanterns for pas- 
sages, it would be best to have these 
tubes of glass, as tin ones vould 
intercept the light too much; but 
for street lamps, this is no object, as 
they are placed so high, that the 
descending rays are alone of any 
material consequence; some of these 
nowever would be interrupted by the 
great breadth of the reservoirs, di- 
rected in Mr. Seward's lamps, and 
this is the chief detect they have. 

But it is probable before long, that 
gas lights will be alone used for light- 
ing streets, as they are so much 
cheaper and more brilliatit than any 
common lamps. The experiments 
in lighting the whole of Pall Mall, 
and some other parts of London 
with these gas lights, prove this in a 
very satisfactory man oer. We are 
promised some communications from 
Mvr. Cook of Birmingham on this in- 
teresting subject, which we hope to 
have in time for our next number. 

Mr. Seward's lamps have, however, 
considerable merit for common use; 
and we are more inclined to recom. 
mnedd them, in hopes of their super- 
seding those glariug glasses, of a len- 
ticular shape, which have of late years 
come so much into use, in street lamps ; which by throwing the light strongly in one direction, have caused a de- 
ceptive appearance of encreasing it, 
when in fact they really diminish the 
sunm of that whiclh falls on the street; 
and cause the light to be sJ unequally 
distributed, as to produce the mInost 
disagreeable effect on even the strong- 
est ey-es, and a very injurious one on 
those which are weak, by causing such 
abrupt transitions from intense light to 
conparative darkness, as renders the 
beautiful mechanism of the iris (placed 
in our eyes purposely-to prevent the 
ill effects of such changes) of no use ; as it cannot open and close sufficiently 
quick for the occasion. 

On a Report on Natural and Artificial 
Plzzolano of M. Gratian Lepere, En- 
gineer of Roads and Bridges to tihe French Institute, by -M. Chaptal. 

Ainnates deChemii, tome-64. p. 278. 
A substitute tor puzzolano may be 

procured in three ways: 1st, by emplov- 
ing the remains of this kind of the 
extinguished volcanoes, which almost 
all countries produce: 2dly, by sub- 
stituting some other volcanic products 
for puzzolano: 3dly, by giving to 
certain mineral substances, by calcin- 
ation, all the properties of these vol- 
canic productions. 

Messrs. Desmarets and Faujas St. 
Fond, long ago made known some 
strata of good puzzalano, in the ex- 
titiguished vdgcanoes of Auvergne and 
Vivarais; I also pointed out this sub- 
stance in the volcanoes which separate 
Lodeve from Bedarieux, in the de. 
partment of the Herault, and it has 
been employed with success in the 
construction of bridges and other a- 
quatic buildings. 

We may find a substitute for puz. 
zolano in other volcanic products, 
such as basalt, pumice stones, &c.care- 
fully pounded. 

In 1807 NM. Guyton de Morveau 
sent to M. de Cessart at Cherbourg, 
some calcined basalts, from the ex- 
tinguished volcano of Drevin, in the 
department of the Var and Loire.- 
T'he latter proved by conclusive ex- 
periments, that they might be em- 
ployed with great advantage in build- 
ings under watrr. 

The Dutch tarrass is a kind of 
pumice stone brought from Bonn and 
Andernach. At Dordrecht, at the 
mouths of the Rhineand Meuse the 
operation of pounding is effected. But these resources are local, and 
that the manufacture of puzzolano 
may become general, we proceed 
to describe the best means of attain- 
ing it. 

It would be difficult to assign the 
period at which pounded bricks, and 
the earthy residue from the distilla- tion of aquafortis, has been stibsti- 
tuted for volcanic puzzolano. Their 
use, however, has become general, par- 
ticular)ly where there are no sea-ports 
in the vicinity, at which real puzzo- 
lano can be furnished ; even in the 
south of France they prefer the BELFAST MAG. NO. Xv. 0o 
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earthy residue of the distillation of 
aquatortis to the best puzzohinos for 
coating the inside of their wine backs, 
which are almost all of mason work, 
and for the cements used by individ- 
uals in hydraulic works. The earth 
employed in the south of France for the 
decomposition of saitpetre, in ex- 
tracting the aquafortis from it, is an 
ochrey earth, very much charged 
with iron, and more or less redden- 
ed by the oxide of this metal.-- 
When it is wanted for cement it is 
only necessary to beat it up with 
lime and a proper quantity of water. 
M. Lepere relates some experiments 
made at Paris by the engineers of 
roads and bridges, from, which it ap- 
pears that an immersion of eight days 
was sufficient for aquafortis ceinernts 
to acquire a hardiness fit to resist 
a billet of wood when- forced against 
it with the whole strength of a man; 
whereas the Italian puzzolano requir- 
ed six weeks, before it attained the 
same degree of hardness. 

In general the quality of the earth 
is better as it is more charged with 
iron. This last observation is equally 
applicable to pounded bricks; in ge- 
neral they do not make a good ce- 
ment, unless they are well burned, 
and made of a very ferruginous 
earth. 

Twenty years ago, I suggested the 
above substitutes for puzzolano, and 
the result of my comparative trials 
made in the port of Cette, under the 
inspecti6n of the engineers of the 
provence of Languedoc, was publish- 
ed in 1787 in a memoir printed by 
Didot, by order of the States gene- 
ral of the provence. 

'lThe. means which I suggested for 
making this artificial puzzolano are 
simnple, and may be put in practice 
almost every where. Balls should be 
made of the ochery earth, and be burn- 
ed in a lime or potter's kiln. In or- 
der to form: these balls, the earth 
must be moistened with a sufficient 
quantity of water; and when the balls 
are made, they should be burned 
until the'y pass from a red to a black 
coloui, and the angles of the scales 
formed when they are'broken exhi- 
bit sharp and shining edges. 

In the same work I proposed to 
substitute the blackish schists, which 

are decomposed in the air, for puz- 
zolanos. 1Those which are in cakes 
are best; but in all cases they must 
be strongly calcined, in order to give 
them the requisite properties. 

M. Lepere relates, that M. Vitalis, 
professor of chemistry, and secretary 
to the Rouen academy, and M. La- 
massen, chief engineer of the de- 
partment of the. lower Seine, have 
made most excellent puzzolano, by 
the calcination of some ochrey earth, 
in the environs of Rouen ; this was 
effected by burning the earth in a 
common furnace with alternate strata 
of common charcoal. This puzzola- 
no was subjected to some trials on a 
large scale, and it was composed in 
the following manner: 

One part and a half of yellow 
calcined ochrey earth, one part and 
three fourths of well washed silicious 
sand, one part and an eighth of sour 
lime, two parts of chips from calca- 
reous stone and silex. 

From these and several other ex- 
perimnents (the proportions of which 
were varied) it results tfiat the ar- 
tificial puzzolano constantly exhibited 
the same effects as the best puzzo- 
lano of Italy. M.. Lepere was an 
eye witness of all these comparative 
experimients. 

There can be no doubt therefore, 
that where there are ochery earths, 
artificial puzzolano may be made with 
great facility. 

"W hat is called Dutch tarrass, is in 
many respects similar to the artificial 
puzzolano in question. 

The ashes, or rather scoriae, left 
when coals are burned, may also be 
applied to the same purpose. M. Guy- 
ton caused a trial to be made at 
Cherbourg, and it-succeeded well. 

M. Gratien Lepere having been 
entrusted, in 1804, with constru, ting 
the foundation of the new arsenal at 
Cherbourg, began to turn his atten- 
tion to the best, method of supply- 
ing the puzzolano of Italy. He knew 
that the Swedes had already used a 
very hard black slate with this, view, 
after being twice strongly calcined in 
a lime kiln. 

M. Lepere thought he perceived 
a great analogy between the Swedish 
stone and the rocks of Cherbourg, 
particularly those of port Bonaparte, 
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which when dug into, exhibited a 
black schistus, hard, fetruginous, and 
falling off in scales of varipus thick- 
ness: subsequent experiments how- 
ever proved that the slaty -schistus 
of Rcufle, in the environs of Cher- 
bourg is preferable ; and that good 
mortar may be made witli the fer- 
ruginous schist of Haineville, which 
is inferior however to the two former. 

After having mbltiplied and varied 
his experiments, in such a manner 
as to present positive results, M. Le- 
pere, in conjunction with the com'mit- 
tee of engineers appointed to examine 
his experinments, draws up the follow- 
ing coneluhsions: 

i. T hat the schist of Cherbourg, 
when strongly calcined, and pulverised, 
forms an excellent mortar when mix- 
ed with sour lime: 

2. That in order to give precisely 
the same properties to the schist, 
which ate possessed by puzzolano and 
tarrass, the former must be calcined 
in a reverberating furnace, instead of 
in a lime-kiln. 

Remarks.... The property possessed 
by puzzolano of speedily becoming 
hard under water, when mixed with 
lime, in the composition of cements 
for aquatic buildings is now universally 
known, but many still suppose that 
this substance is only to be found 
in Italy, and that this property is 
confined to it alone; the above paper 
shows how mistaken these opinions 
are, and, points out many substitutes 
of easy acquisition, for this useful 
substance. To a town rising in com- 
niercial prosperity as Belfast, this 
information is of considerable conse- 
quence, especially when it is con- 
sidered that the materials for this 
water proof cement, are to be had 
in the greatest abundance in the vi- 
cinity of the town, as well as through 
most of the county of Antrim, nearly 
the whole of whose sub-soil is of 
vblcanic origin. The basalt is to be 
found in it in all directions, and the 
tiap-stone, which is of the satne na- 
ture; the manner of using which for 
cament is above recited ; ferrugiilous 
earths of the nature of those men- 
tioned are also abundant; a large 
vein of this kind is to be found ini 
the 

Cave,-hill 
near this town; and 

another described by Dr. Richard- 
son, in the front of the causeway, on the coast of Port-rush. -lhe ac- 
tual puzzolano, %e'are informed has 
been found on the same coast, but 
this is now of less importance, when 
such good substitutes for it are known. 
The island of Raghery also furnishes 
great quantities of a ferruginous earth, 
much of which has been used in 
forming cements for the grind canal 
company. 

In London a new use of late years 
has been made of these cements in 
coating brick work so as' to 'imi- 
tate Portland stone, and granite, which 
fbesides having a very beautiful: eect, 
renders the buildings so formed much 
inmoe durable. 

Large cisterns are also prepared 
with it in the same place, for the 
reception of porter, in the porter 
breweries. There is one of this kind 
we are informed at Mr. Whitbread's 
brewery, beneath the surface of the 
earth, coveted with an arch which 
contains some hundred hogsheads. These cements may also be used in 
covering houses, tbey would cost much 
less than slatis, and w6 ld be vasily 
more durable than thatch, besides 
having the advantage of not being 
liable to fire They may be also us- 
ed for fronting old houses, ys as to 
improve them every way. Blpt per- 
haps the most important use of such 
compositions' here, is that for which 
the puzzolana was origiiially used in 
the vicinity of Rofme, in ti)e tiiie of 
the ancient empire, which is for run- 
nitig moles' into the sea. A prodigious 
quantity of useful land niight thus 
be gained, at a comparative siall 
expense, close to this town; but' this 
is a subject of that iniportarice to 
require a paper to itself. Lastly, the 
substances proper for these cements, 
which are so abundant near Belfast, 
might form a beneficial object of 
cormmerce from this both to Liver- 
pool and London, where they are in 
much demand ; but for this purpose 
they should be calcined aid powder- 
ed, and senit over in casks ready for 
use, at least for the London market ; 
in Liverpool tile calcination nigit be 
perforined to more advantage oi the 
spot, on accoutnt of the greater cheap- ness of coals; but it would take 
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some time before a demand could be 
had for them in the unprepared state 
there, whereas in the mode proposed, 
it is supposed the sale would be rea- 
dily procureC. 

On the manner in which Clouds are 
formed, and Rain caused by ithe 
discharge of the Electrical fire in 
Lightning; with some Remarks on 
j.A1dical Electricity; by M. Cor- 
elius ' Varley. 

Phil. Mag. vol.34. p.161. 
Mr. Varley observing it to lighten 

one evening frequently, without near- 
ing thunder, went into the fields to 
see it more distinctly, and perceiv- 
ed the horizon towards the North- 
ward lined with clouds, wihile there 
vere none overhead, except a few 
small ones, proceeding towards the 
lower clouds, which they soon after 
joined, which proves that they were 
on a level with it, and that a diminu- 
tion was taking place in the volume 
of the atmosphere; for otherwise they 
could not have overtaken the large 
cloud, being too far from it to be 
affected by electrical attraction. At 
first it lightened in various parts of 
the mass of clouds, but more frequent- 
ly in one place. Soon after this the 
ciouds became united in one, and the 
place of the lightning became sta- 
tionary ; and then the following effect 
took place, which seemed distinctly to 
show in what manner the electrical 
fluid is conducted from the upper re- 
gions to the earth. 

At first a small round cloud ap 
peared behind the long dark cloud and 
partly aboveit. Inthis cloud it frequent- 
ly lightened, and just after the light was 
extinguished, the electric spaiks struck 
to the earth from the under surface of 
the longblack cloud. This double trans- 
mission was many times repeated, till 
at length the lower cloud' ceased to 
give sparks to the earth, at the spot 
immediately unde,, the higher cloud, 
though it was still distinctly receiving 
them from it. I then founti, observes 
the author, by casting nim eye akong the lower cloud, that every charge 
from the upper one travelled about 
four miles westward along the lower 
cloud, and then darted to the earth. 
I knew it travelled in tnis manner, 

by frequently seeing it jump over 
one, and sometimes over two chasms 
in the lower cloud, in its passage to 
the western end. The time it took 
to travel the length above-mentioned, 
was while I could count 20 or 30, 
but twice I counted 60 before it 
struck the earth. During the t;me 
of these .observations, the higher cloud 
which supplied s4 much electricity, 
was not diminished in the least. On 
the contrary, it continued to enlarge 
in its dimensions, and chiefly towards 
the wind. 

Now the quantity of electricity 
supplied by this cloud, continually 
during an hour, was probably fit- 
ty times as much, as it could 
possibly contain. The question then 
is; where did it come from ? The in- 
creasing of the cloud furnishes an 
answer to this question ; tbr it could 
not increase, without the addition 
of vapour, and that addition could 
only come from the atmosphere. 

This was proved by the manner and 
place of increase, which was at the 
top, and at the most prominent parts, 
facing the wind. The vapour, being 
transparent had the highest charge of 
electricity. The upper cloud (though 
positive to the under) was minus to 
that vapour, and silently. attracting 
from it the superabundant electricity, 
which it gave off visibly to the un- 
der cloud, which was still less charg- 
ed, and which was kept so by tilhe 
earth (which may be considered as 
quite negative) immediately drawing 
away that charge in sparks. 

Now it is evident by this ptogress 
of the electric fluid to the earth, that 
the electrified vapour must have 
been condensed to the smaller com- 
pass of the cloud, and have been 
deposited on its surface,. occasioning 
that very great increase of cloud - 
This seems to show that a storm of 
lightning will always occasion a cur- 
rent of wind from the external regions 
towards itself; and hence arises the 
dead calm preceding a storm, and 
the fall of the barometer, as this is 
the focus of condensation. 

I have frequently since, in stormy 
weather, seen clouds, under this ef- 
fect of increase, sometimes increasing 
at one end, and diminishing at the 
other, by slow rain, when near a 
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